Molecular analysis of the cytokine network involved in cachexia in colon 26 adenocarcinoma-bearing mice.
Two clones, one cachexigenic (clone 20) and the other noncachexigenic (clone 5), from a murine colon adenocarcinoma, colon 26 cells, were used to analyze the involvement of immune reactions as well as the cytokine network in cachexia. Clone 20 induced cachexia in nude and SCID mice as well as in normal BALB/c mice, suggesting that lymphocytes played little, if any, role in the process. Both clones failed to express mRNA of interleukin (IL) 1 alpha, IL-1 beta, IL-6, and tumor necrosis factor alpha in vitro with or without the coculture of NIH3T3 cells or spleen cells. However, IL-6 mRNA was selectively detected at the tumor site of clone 20 but not at that of clone 5-bearing mice. In contrast, tumor necrosis factor alpha mRNA was detected at tumor sites and in spleens of only clone 5-bearing mice, suggesting a potential role of IL-6, but not tumor necrosis factor alpha, in inducing cachexia. Anti-IL-6 antibody partially reversed the weight loss induced by clone 20, whereas the continuous infusion of IL-6 failed to cause weight loss, despite being associated with an elevation of a serum acute phase protein. These results suggest that IL-6 is necessary but not sufficient for the induction of cachexia. Both clones expressed IL-6 mRNA in the presence of IL-1 in vitro, and mice bearing either clone expressed IL-1 beta mRNA at the tumor site. Moreover, IL-1 receptor antagonist (IL-1Ra) mRNA was detected at the tumor site of clone 5-bearing mice but not at that of clone 20-bearing mice, suggesting that IL-1Ra might block IL-1 activity to reduce IL-6 production in clone 5-bearing mice. However, the transfection of clone 20 with IL-1Ra cDNA failed to abolish its capacity to produce IL-6 and to cause cachexia. Collectively, additional factor(s) besides IL-1Ra and IL-1 beta may control IL-6 and some other cachexigenic factor production, thereby causing cachexia in this model.